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SEQUENCE LISTING 

<110> Novozymes A/s 

<120> cold Liquefaction with four-domain al pha-amyl ase 
<130> 10473 
<160> 22 

<170> Patentln version 3.2 

<210> 1 
<211> 102 
<212> PRT 

<213> Bacillus flavothermus 
<400> 1 

lie ser Thr Thr ser Gin He Thr Phe Thr Val Asn Asn Ala Thr Thr 
15 10 IS 

val Trp Gly Gin Asn Val Tyr Val Val Gly Asn lie Ser Gin Leu Gly 
20 25 30 

Asn Trp Asp Pro val His Ala val Gin Met Thr Pro ser Ser Tyr pro 
35 40 45 

Thr Trp Thr val Thr lie Pro Leu Leu Gin Gly Gin Asn lie Gin Phe 
50 55 60 

Lys Phe lie Lys Lys Asp ser Ala Gly Asn val lie Trp Glu Asp lie 
65 70 75 80 

ser Asn Arg Thr Tyr Thr Val Pro Thr Ala Ala Ser Gly Ala Tyr Thr 
85 90 95 

Ala Ser Trp Asn val Pro 
100 

<210> 2 

<211> 99 

<212> PRT 

<213> Bacillus sp. 

<400> 2 

Thr ser Asn val Thr Phe Thr val Asn Asn Ala Thr Thr Val Tyr Gly 
1 5 10 15 

Gin Asn val Tyr val val Gly Asn lie Pro Glu Leu Gly Asn Trp Asn 
20 25 30 

lie Ala Asn Ala lie Gin Met Thr Pro Ser Ser Tyr Pro Thr Tro Lvs 
35 40 45 

Thr Thr Val Ser Leu Pro Gin Gly Lys Ala lie Glu Phe Lys Phe lie 
50 55 60 
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Lys Lys Asp ser Ala Gly Asn val He Trp Glu Asn He Ala Asn Arg 

b5 70 75 80 

Thr Tyr Thr Val Pro phe Ser Ser Thr Gly ser Tyr Thr Ala Asn Trp 
85 90 95 

Asn val Pro 



<210> 3 
<211> 102 
<212> PRT 

<213> Alcaliphilic Bacillus 
<400> 3 

Thr Ser Thr Thr ser Gin lie Thr Phe Thr Val Asn Asn Ala Thr Thr 

10 15 

Val Trp Gly Gin Asn Val Tyr val Val Gly Asn lie Ser Gin Leu Gly 
zo 25 30 

Asn Trp Asp Pro val Asn Ala Val Gin Met Thr pro Ser ser Tyr pro 
35 40 45 

Thr Trp val val Thr val Pro Leu Pro Gin ser Gin Asn He Gin Phe 
bV 55 60 

Lys Phe lie Lys Lys Asp Gly ser Gly Asn val lie Trp Glu Asn He 
D:> 70 75 80 

ser Asn Arg Thr Tyr Thr val Pro Thr Ala Ala ser Gly Ala Tyr Thr 
85 90 9$ 

Ala Asn Trp Asn Val Pro 
100 

<210> 4 
<211> 484 
<212> PRT 

<213> Bacillus flavothermus 
<400> 4 

Gly ser Val Pro val Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Tvr 
x 5 10 15 K ' 

Leu pro Asp Asp Gly Thr Leu Trp Thr Lys val Ala Asn Asn Ala Gin 
^° 25 30 

ser Leu Ala Asn Leu Gly He Thr Ala Leu Trp Leu Pro Pro Ala Tvr 
35 40 45 
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Lys Gly Thr ser ser Ser Asp Val Gly Tyr Gly val Tyr Asp Leu Tyr 
50 55 60 

Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly 
65 70 75 80 

Thr Lys Thr Gin Tyr He Gin Ala He Gin Ala Ala His Thr Ala Gly 
85 90 95 

Met Gin val Tyr Ala Asp val Val Phe Asn His Lys Ala Gly Ala Asp 
100 105 110 

Gly Thr Glu Leu val Asp Ala val Glu val Asn Pro Ser Asp Arg Asn 
US 120 125 

Gin Glu He Ser Gly Thr Tyr Gin lie Gin Ala Trp Thr Lys Phe Asp 
!30 135 140 

Phe Pro Gly Arg Gly Asn Thr Tyr Ser Ser Phe Lys Trp Arg Trp Tyr 
J - 4 - > 150 155 160 

His Phe Asp Gly Thr Asp Trp Asp Glu ser Arg Lys Leu Asn Arg He 
165 170 175 

Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu val Asp Thr 
180 185 190 

Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met Asp 
195 200 205 

HiS 210 Gl " S6r 215 LSU AS " TrP 22^ Val 

Thr Thr Thr Asn lie Asp Gly Phe Arg Leu Asp Ala val Lys His He 
225 230 235 240 

Lys Tyr Ser Phe Phe pro Asp Trp Leu Ser Tyr Val Arg Thr Gin Thr 
245 250 " 255 

Gin Lys Pro Leu Phe Ala Val Gly Glu Phe Trp ser Tyr Asp lie ser 
260 265 270 

Lys Leu His Asn Tyr lie Thr Lys Thr Asn Gly ser Met Ser Leu Phe 
275 280 285 

Asp Ala Pro Leu His Asn Asn Phe Tyr lie Ala ser Lys ser Gly Gly 
290 295 300 

Tyr phe Asp Met Arg Thr Leu Leu Asn Asn Thr Leu Met Lys Asp Gin 
305 310 315 320 
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Pro Thr Leu Ala Val Thr Leu val Asp Asn His Asp Thr Glu Pro Gly 
325 330 335 

Gin ser Leu Gin Ser Trp val Glu Pro Trp phe Lys Pro Leu Ala Tyr 
340 345 350 

Ala Phe lie Leu Thr Arg Gin Glu Gly Tyr pro cys val Phe Tyr Glv 
355 360 365 

Asp Tyr Tyr Gly lie Pro Lys Tyr Asn He Pro Ala Leu Lys ser Lys 
370 375 380 

Leu Asp pro Leu Leu lie Ala Arg Arg Asp Tyr Ala Tyr Gly Thr Gin 
M * 390 395 400 

His Asp Tyr lie Asp ser Ala Asp lie He Gly Trp Thr Arg Glu Gly 
405 410 415 

val Ala Glu Lys Ala Asn Ser Gly Leu Ala Ala Leu He Thr Asp Gly 
420 425 430 

Pro Gly Gly ser Lys Trp Met Tyr val Gly Lys Gin His Ala Gly Lys 
435 440 445 

Thr Phe Tyr Asp Leu Thr Gly Asn Arg Ser Asp Thr val Thr He Asn 
4:>u 455 460 

Ala Asp Gly Trp Gly Glu Phe Lys Val Asn Gly Gly Ser val ser lie 
465 470 475 480 

Trp val Pro Lys 



<210> 5 

<211> 485 

<212> PRT 

<213> Bacillus sp 

<400> 5 

Ala Asn Thr Ala Pro val Asn Gly Thr Met Met Gin Tyr Phe Glu Trp 
x * 10 ' 15 

Asp Leu Pro Asn Asp Gly Thr Leu Trp Thr Lys val Lys Asn Glu Ala 
20 25 30 

Ser ser Leu ser Ala Leu Gly lie Thr Ala Leu Trp Leu Pro pro Ala 
35 40 45 

Tyr Lys Gly Thr ser Gin Ala Asp val Gly Tyr Gly val Tyr Asp Leu 
50 55 60 

Tyr Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr lie Arg Thr Lys Tyr 
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Gly Thr Lys Thr Gin Tyr Leu Gin Ala He Gin Ala Ala Lys Ser Ala 
85 90 95 

Gly Met Gin val Tyr Ala Asp val val phe Asn His Lys Ala Gly Ala 
100 105 110 

Asp ser Thr Glu Trp val Asp Ala val Glu val Asn Pro ser Asn Arg 
115 120 125 

Asn Gin Glu Thr ser Gly Thr Tyr Gin He Gin Ala Trp Thr Lys Phe 
130 135 140 

Asp Phe Pro Gly Arg Gly Asn Thr Tyr ser ser phe Lys Trp Arg Trp 
5 150 155 160 

Tyr His Phe Asp Gly Thr Asp Trp Asp Glu ser Arg Lys Leu Asn Arg 
165 170 175 

He Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu val Asp 
180 185 190 

Thr Glu Asn Gly Asn Tyr Asp Tyr Leu Met Phe Ala Asp Leu Asp Met 
195 200 205 

ASP 210 Pr ° GlU Va1 Ala GlU Le " LyS ASn Trp Gly Lys Tr P T V r 

215 220 

val Asn Thr Thr Asn val Asp Gly Phe Arg Leu Asp Ala val Lys His 
" 3 "0 235 240 

lie Lys Tyr Ser Phe Phe Pro Asp Trp Leu Ser Tyr val Arg Asn Gin 
245 250 255 

Thr Gly Lys Asn Leu Phe Ala Val Gly Glu Phe Trp Gly Tyr Asp val 
260 265 270 

Asn Lys Leu His Asn Tyr lie Thr Lys Thr Asn Gly Ala Met Ser Leu 
275 280 285 

Phe Asp Ala Pro Leu His Asn Asn Phe Tyr lie Ala Ser Lys Ser Ser 
290 295 300 

Gly Tyr Phe Asp Met Arg Tyr Leu Leu Asn Asn Thr Leu Met Lys Asg 

Gin pro Ala Leu Ala val Thr Leu val Asp Asn His Asp Thr Gin Pro 
325 330 335 

Gly Gin Ser Leu Gin ser Trp val Glu Pro Trp Phe Lys Pro Leu Ala 
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Tyr Ala Phe He Leu Thr Arg Gin Glu Gly Tyr Pro Cys val Phe Tyr 
355 360 365 

Gly Asp Tyr Tyr Gly lie Pro Lys Tyr Asn He Pro Gly Leu Lys ser 
370 375 380 

Lys He Asp pro Leu Leu lie Ala Arg Arg Asp Tyr Ala Tyr Gly Thr 
3" 390 395 400 

Gin Arg Asp Tyr lie Asp His Gin Asp lie He Gly Trp Thr Arg Glu 
405 410 415 

Gly He Asp Ala Lys Pro Asn ser Gly Leu Ala Ala Leu He Thr Asp 
4^0 425 430 

Gly Pro Gly Gly Ser Lys Trp Met Tyr Val Gly Lys Arg His Ala Gly 
435 440 445 * 

Lys val Phe Tyr Asp Leu Thr Gly Asn Arg ser Asp Thr Val Thr He 
450 455 460 

Asn Ala Asp Gly Trp Gly Glu Phe Lys val Asn Gly Gly ser val ser 
TO 470 475 480 

lie Trp val Ala Lys 
485 

<210> 6 
<211> 484 
<212> PRT 

<213> Alkali phil ic bacillus 
<400> 6 

Gly ser val Pro val Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Tyr 
x 5 10 15 

Leu pro Asp Asp Gly Thr Leu Trp Thr Lys val Ala Asn Asn Ala Gin 
zo 25 30 

ser Leu Ala Asn Leu Gly lie Thr Ala Leu Trp Leu Pro Pro Ala Tyr 
35 40 45 

Lys Gly Thr ser ser ser Asp val Gly Tyr Gly val Tyr Asp Leu Tyr 

Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr val Arg Thr Lys Tyr Gly 

70 75 80 

Thr L ys Thr Gin Tyr He Gin Ala He Gin Ala Ala His Thr Ala Gly 
85 90 95 ' 
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Met Gin val Tyr Ala Asp val val Phe Asn His Lys Ala Gly Ala Asp 
100 105 110 

Gly Thr Glu Leu val Asp Ala Val Glu val Asn Pro Ser Asp Arg Asn 
115 120 125 

Gin Glu He Ser Gly Thr Tyr Gin lie Gin Ala Trp Thr Lys Phe Asp 
130 135 140 

Phe Pro Gly Arg Gly Asn Thr Tyr Ser Ser Phe Lys Trp Arg Trp Tyr 
145 150 155 160 

His Phe Asp Gly Thr Asp Trp Asp Glu Ser Arg Lys Leu Asn Arg lie 
165 170 175 

Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu val Asp Thr 
180 185 190 

Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met Asp 
195 200 205 

His Pro Glu Val Val Ser Glu Leu Lys Asn Trp Gly Lys Trp Tyr Val 
210 215 220 

lie Thr Thr Asn lie Asp Gly Phe Arg Leu Asp Ala Val Lys His lie 
225 230 235 240 

Lys Tyr Ser Phe Phe Pro Asp Trp Leu Ser Tyr Leu Arg Thr Gin Thr 
245 250 255 

Gin Lys Pro Leu Phe Ala Val Gly Glu Phe Trp ser Tyr Asp lie Asn 
260 265 270 

Lys Leu His Asn Tyr lie Thr Lys Thr Asn Gly ser Met ser Leu Phe 
275 280 285 

Asp Ala Pro Leu His Asn Asn Phe Tyr lie Ala ser Lys Ser Gly Gly 
290 295 300 

Tyr Phe Asp Met Arg Thr Leu Leu Asn Asn Thr Leu Met Lys Glu Gin 
305 310 315 320 

Pro Thr Leu ser Val Thr Leu Val Asp Asn His Asp Thr Glu Pro Gly 
325 330 335 

Gin ser Leu Gin Ser Trp Val Glu Pro Trp Phe Lys Pro Leu Ala Tyr 
340 345 350 

Ala Phe lie Leu Thr Arg Gin Glu Gly Tyr Pro Cys Val Phe Tyr Gly 
355 360 365 
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Asp Tyr Tyr Gly He Pro Lys Tyr Asn He Pro Ala Leu Lys ser Lys 

385 ASP Pr ° L6U L6U iiS AU Arg APg ASP Ift Ala r y G ">V Thr Gin 

395 400 

His Asp Tyr He Asp Asn Ala Asp He lie Gly Trp Thr Arg Glu Gly 

410 415 

val Ala Glu Lys Ala Asn ser Gly Leu Ala Ala Leu lie Thr Asp Gly 

425 430 

Pro Gly Gly ser Lys Trp Met Tyr Val Gly Lys Gin His Ala Gly Lys 

^ 445 

Thr Phe Tyr Asp Leu Thr Gly Asn Arg Ser Asp Thr Val Thr He Asn 



460 



Ala Asp Gly Trp Gly Glu Phe Lys Val Asn Gly Gly ser val Ser H 

H/u 475 4R 

Trp val Pro Lys 



e 

480 



<210> 7 

<211> 517 

<212> PRT 

<213> Bacillus sp. : 

<400> 7 

Met ser Leu Phe Lys Lys lie Phe Pro Trp He Leu Ser Leu Leu Leu 
3 !<> 15 

Leu Phe Leu Phe He Ala Pro Phe ser He Gin Thr Glu Lys val Arg 
Ly} 25 30 s 

Ala Gly ser Val Pro Val Asn Gly Thr Met Met Gin Tyr Phe Glu Trp 

Tyr Leu Pro Asp Asp Gly Thr Leu Trp Thr Lys val Ala Asn Asn Ala 

55 60 

6. 

Gin ser Leu Ala Asn Leu Gly He Thr Ala Leu Trp Leu Pro Pro Ala 

/u 75 80 

Tyr Lys Gly Thr ser ser ser Asp val Gly Tyr Gly val Tyr Asp Leu 

Tyr Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr 
iUU 105 HO 
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Gly Thr Lys Thr Gin Tyr He Gin Ala He Gin Ala Ala His Thr Ala 
115 120 125 

Gly Met Gin val Tyr Ala Asp val val Phe Asn His Lys Ala Gly Ala 
130 135 140 

Asp Gly Thr Glu Leu val Asp Ala Val Glu val Asn Pro Ser Asp Arq 
145 150 155 160 

Asn Gin Glu He ser Gly Thr Tyr Gin lie Gin Ala Trp Thr Lys Phe 
165 170 175 

Asp Phe Pro Gly Arg Gly Asn Thr Tyr Ser Ser Phe Lys Trp Arq Tm 
180 185 190 

Tyr His Phe Asp Gly Thr Asp Trp Asp Glu Ser Arg Lys Leu Asn Arg 
195 200 205 

lie Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp 
210 215 220 

Thr Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met 
225 230 235 240 

Asp His Pro Glu Val Val Ser Glu Leu Lys Asn Trp Gly Lys Tro Tvr 
245 250 255 

val Thr Thr Thr Asn lie Asp Gly Phe Arg Leu Asp Ala Val Lys His 
260 265 270 

lie Lys Tyr Ser Phe Phe Pro Asp Trp Leu Ser Tyr Val Arg Thr Gin 
275 280 285 

290 ^ LGU 295 ^ GlU 300 ASP 

Ser Lys Leu His Asn Tyr lie Thr Lys Thr Asn Gly Ser Met Ser Leu 
305 310 315 320 

Phe Asp Ala Pro Leu His Asn Asn Phe Tyr lie Ala Ser Lys Ser Glv 
325 330 335 

Gly Tyr Phe Asp Met Arg Thr Leu Leu Asn Asn Thr Leu Met Lys Asp 
340 345 350 

Gin Pro Thr Leu Ala Val Thr Leu Val Asp Asn His Asp Thr Glu Pro 
355 360 365 

Gly Gin Ser Leu Gin ser Trp val Glu Pro Trp phe Lys Pro Leu Ala 
370 375 380 
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Tyr Ala Phe He Leu Thr Arg Gin Glu Gly Tyr Pro cys Val Phe Tyr 

390 395 400 

Gly Asp Tyr Tyr Gly lie Pro Lys Tyr Asn He Pro Ala Leu Lys Ser 
405 410 415 

Lys Leu Asp Pro Leu Leu He Ala Arg Arg Asp Tyr Ala Tyr Gly Thr 

425 430 

Gin His Asp Tyr He Asp ser Ala Asp lie lie Gly Trp Thr Arg Glu 
43 5 440 445 M 

Gly val Ala Glu Lys Ala Asn ser Gly Leu Ala Ala Leu He Thr Asp 
,JU 455 460 

Gly Pro Gly Gly ser Lys Trp Met Tyr val Gly Lys Gin His Ala Gly 

470 475 480 

Lys Thr Phe Tyr Asp Leu Thr Gly Asn Arg Ser Asp Thr val Thr lie 
485 490 495 

Asn Ala Asp Gly Trp Gly Glu Phe Lys Val Asn Gly Gly ser val ser 
300 505 510 

lie Trp val pro Lys 
515 

<210> 8 
<211> 550 
<212> prt 
<213> Onknown 

<220> 

<223> source unknown 
<400> 8 

Met ser Leu Phe Lys Lys lie Phe pro Trp lie Val Ser Leu Leu Leu 
x 5 10 15 

Leu Phe ser Phe lie Ala Pro Phe ser He Gin Thr Glu Lys Val Arg 
*° 25 30 

Ala Gly ser Val Pro val Asn Gly Thr Met Met Gin Tyr Phe Glu Trp 

40 45 K 

Tyr Leu Pro Asp Asp Gly Thr Leu Trp Thr Lys val Ala Asn Asn Ala 
iU 55 60 

Gin ser Leu Ala Asn Leu Gly lie Thr Ala Leu Trp Leu Pro Pro Ala 

70 75 80 

Tyr Lys Gly Thr ser ser ser Asp val Gly Tyr Gly val Tyr Asp Leu 
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85 90 95 

Tyr Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr val Arg Thr Lys Tyr 
100 105 110 

Gly Thr Lys Thr Gin Tyr lie Gin Ala He Gin Ala Ala His Thr Ala 
US 120 125 

Gly Met Gin val Tyr Ala Asp val val Phe Asn His Lys Ala Gly Ala 
i3U 135 140 

Asp Gly Thr Glu Leu Val Asp Ala val Glu val Asn Pro ser Asp Arg 
J/ " 150 155 160 

Asn Gin Glu He ser Gly Thr Tyr Gin He Gin Ala Trp Thr Lys Phe 
165 170 175 

Asp Phe Pro Gly Arg Gly Asn Thr Tyr ser Ser Phe Lys Trp Arg Trp 
180 185 190 

Tyr His Phe Asp Gly Thr Asp Trp Asp Glu ser Arg Lys Leu Asn Arg 
j-y^ 200 205 

lie Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp 
* xu 215 220 

Thr Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met 
" s 230 235 240 

Asp His Pro Glu val val ser Glu Leu Lys Asn Trp Gly Lys Trp Tyr 
245 250 255 

val Thr Thr Thr Asn lie Asp Gly Phe Arg Leu Asp Ala Val Lys His 
<- b0 265 270 

lie Lys Tyr ser Phe Phe Pro Asp Trp Leu ser Tyr val Arg Thr Gin 
2/5 280 285 

Thr Gin Lys Pro Leu Phe Ala val Gly Glu Phe Trg ser Tyr Asp He 

Asn Lys Leu His Asn Tyr lie Thr Lys Thr Asn Gly ser Met Ser Leu 
3U:> 31° 315 320 

Phe Asp Ala pro Leu His Asn Asn Phe Tyr lie Ala Ser Lys ser Gly 
325 330 335 

Gly Tyr Phe Asp Met Arg Thr Leu Leu Asn Asn Thr Leu Met Lys Asp 
340 345 350 

Gin Pro Thr Leu ser val Thr Leu Val Asp Asn His Asp Thr Glu Pro 
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355 360 365 

Gly Gin ser Leu Gin ser Trp val Glu Pro Trp Phe Lys Pro Leu Ala 
370 375 380 

Tyr Ala Phe He Leu Thr Arg Gin Glu Gly Tyr Pro cys lie Phe Tyr 
385 390 395 400 

Gly Asp Tyr Tyr Gly lie Pro Lys Tyr Asn lie Pro Ala Leu Lys ser 
405 410 415 

Lys Leu Asp Pro Leu Leu lie Ala Arg Arg Asp Tyr Ala Tyr Gly Thr 
420 425 430 

Gin His Asp Tyr lie Asp Asn Ala Asp He lie Gly Trp Thr Arg Glu 
435 440 445 

Gly val Ala Glu Lys Ala Asn ser Gly Leu Ala Ala Leu lie Thr Asp 
450 455 460 

Gly Pro Gly Gly ser Lys Trp Met Tyr val Gly Lys Gin His Ala Gly 
465 470 475 480 

Lys Thr Phe Tyr Asp Leu Thr Gly Asn Arg Ser Asp Thr val Thr lie 
485 490 495 

Asn Ala Asp Gly Trp Gly Glu Phe Lys val Asn Gly Gly ser val Ser 
500 505 510 

lie Trp Val Pro Lys Thr Ser Thr Thr Ser Gin lie Thr Phe Thr val 
515 520 525 

Asn Asn Ala Thr Thr val Trp Gly Gin Asn val Tyr val val Gly Asn 
530 535 540 

lie ser Gin Leu Gly Asn 
545 550 

<210> 9 

<211> 482 

<212> PRT 

<213> Unknown 

<220> 

<223> Unknown source 
<400> 9 

Ala pro val Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Asp Leu Pro 
1 5 10 15 

Asn Asp Gly Thr Leu Trp Thr Lys val Lys Asn Glu Ala Thr Asn Leu 
20 25 30 
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Ser ser Leu Gly He Thr Ala Leu Trp Leu Pro Pro Ala Tyr Lys Gly 

Thr ser Gin ser Asp val Gly Tyr Gly Val Tyr Asp Leu Tyr Asp Leu 

Gly Glu Phe Asn Gin Lys Gly Thr He Arg Thr Lys Tyr Gly Thr Lys 

75 80 

Ala Gin Tyr lie Gin Ala He Gin Ala Ala Lys Ala Ala Gly Met Gin 
OD 90 95 

val Tyr Ala Asp Val Val Phe Asn His Lys Ala Gly Ala Asp Gly Thr 

105 2^0 

Glu Phe val Asp Ala val Glu Val Asn Pro ser Asn A_rg Asn Gin Glu 



125 



Thr ser Gly Thr Tyr Gin lie Gin Ala Trp Thr Lys Phe Asp Phe Pro 

Gly Arg Gly Asn Thr Tyr Ser Ser Phe Lys Trp Arg Trp Tyr His Phe 

u 155 160 

Asp Gly Thr Asp Trp Asp Glu Ser Arg Lys Leu Asn Arg lie Tyr Lys 

Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp Thr Glu Asn 
ou 185 190 

Gly Asn Tyr Asp Tyr Leu Met Phe Ala Asp Leu Asp Met Asp His Pro 
3 200 205 

Glu val val Thr Glu Leu Lys Asn Trp Gly Lys Trp Tyr val Asn Thr 

Thr Asn val Asp Gly Phe Arg Leu Asp Ala val Lys His lie Lys Tyr 

235 240 

ser Phe Phe Pro Asp Trp Leu Thr Tyr val Arg Asn Gin Thr Gly Lys 

250 255 

Asn Leu Phe Ala val Gly Glu Phe Trp ser Tyr Asp val Asn Lys Leu 

His Asn Tyr lie Thr Lys Thr Asn Gly ser Met ser Leu Phe Asp Ala 

^oO 285 

Pro Leu His Asn Asn Phe Tyr He Ala Ser Lys ser Ser Gly Tyr Phe 
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Asp Met Arg Tyr Leu Leu Asn Asn Thr Leu Met Lys Asp Gin Pro Ser 
U> 310 315 320 

Leu Ala val Thr Leu val Asp Asn His Asp Thr Gin Pro Gly Gin ser 
3" 330 335 

Leu Gin ser Trp Val Glu Ala Trp Phe Lys Pro Leu Ala Tyr Ala Phe 
5W 345 350 

lie Leu Thr Arg Gin Glu Gly Tyr Pro cys val Phe Tyr Gly Asp Tyr 
«:> 360 365 3 

Tyr Gly He Pro Lys Tyr Asn He Pro Gly Leu Lys ser Lys lie Asp 

380 

Pro Leu Leu He Ala Arg Arg Asp Tyr Ala Tyr Gly Thr Gin Arg Asp 

395 400 

Tyr lie Asp His Gin Asp He lie Gly Trp Thr Arg Glu Gly He Asp 
^ u:> 410 415 

Ala Lys Pro Asn Ser Gly Leu Ala Ala Leu He Thr Asp Gly Pro Gly 
^ u 425 430 ' 

Gly ser Lys Trp Met Tyr Val Gly Lys Lys His Ala Gly Lys val Phe 
^ 3 -> 440 445 

Tyr Asp Leu Thr Gly Asn Arg ser Asp Thr val Thr He Asn Ala Asp 
JU 455 460 

Gly Trp Gly Glu Phe Lys val Asn Gly Gly ser val ser He Trp Val 
HO:> 470 475 480 

Ala Lys 



<210> 10 

<211> 482 

<212> PRT 

<213> Unknown 

<220> 

<223> source unknown 
<400> 10 

Ala Pro val Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Asp Leu Pro 
5 10 15 

Asn Asp Gly Thr Leu Trp Thr Lys Val Lys Asn Glu Ala Thr Asn Leu 
^° 25 30 

ser ser Leu Gly He Thr Ala Leu Trp Leu Pro pro Ala Tyr Lys Gly 
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35 40 45 

Thr Ser Gin Ser Asp val Gly Tyr Gly Val Tyr Asp Leu Tyr Asp Leu 
3U 55 60 

Gly Glu Phe Asn Gin Lys Gly Thr He Arg Thr Lys Tyr Gly Thr Lys 

70 75 80 

Thr Gin Tyr He Gin Ala He Gin Thr Ala Gin Ala Ala Gly Met Gin 
85 90 95 

val Tyr Ala Asp val val Phe Asn His Lys Ala Gly Ala Asp ser Thr 
J-UU 105 HO 

Glu Phe val Asp Ala val Glu val Asn Pro Ser Asn Arg Asn Gin Glu 
xl -> 120 125 

Thr ser Gly Thr Tyr Gin lie Gin Ala Trp Thr Lys Phe Asp Phe Pro 
13U 135 140 

Gly Arg Gly Asn Thr Tyr Ser Ser Phe Lys Trp Arg Trp Tyr His Phe 
w 150 155 160 

Asp Gly Thr Asp Trp Asp Glu ser Arg Lys Leu Asn Arg lie Tyr Lvs 
165 170 175 

Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu val Asp Thr Glu Asn 
180 185 190 

Gly Asn Tyr Asp Tyr Leu Met Phe Ala Asp Leu Asp Met Asp His Pro 
■ L9 - > 200 205 

Glu val val Thr Glu Leu Lys Asn Trp Gly Thr Trp Tyr val Asn Thr 
ZM} 215 220 

Thr Asn lie Asp Gly Phe Arg Leu Asp Ala val Lys His He Lys Tyr 
" 3 230 235 240 

ser Phe Phe Pro Asp Trp Leu Thr Tyr val Arg Asn Gin Thr Gly Lys 
245 250 255 

Asn Leu Phe Ala val Gly Glu Phe Trp ser Tyr Asp val Asn Lys Leu 
lb0 265 270 

His Asn Tyr lie Thr Lys Thr Asn Gly ser Met ser Leu Phe Asp Ala 

280 285 

Pro Leu His Asn Asn Phe Tyr Thr Ala ser Lys ser ser Gly Tyr Phe 
zyu 295 300 

Asp Met Arg Tyr Leu Leu Asn Asn Thr Leu Met Lys Asp Gin Pro Ser 

Page 15 



WO 2004/113551 PCT/DK2004/000456 

305 am 10473-WO. ST25 . txt 

305 31 » 315 320 

Leu Ala val Thr Leu val Asp Asn His Asp Thr Gin Pro Gly Gin ser 
ia 330 335 

Leu Gin ser Trp val Glu Pro Trp Phe Lys Gin Leu Ala Tyr Ala Phe 

34U 345 350 

lie Leu Thr Arg Gin Glu Gly Tyr Pro Cys Val Phe Tyr Gly Asp Tyr 
"J 360 365 

Tyr Gly He Pro Lys Tyr Asn lie Pro Gly Leu Lys Ser Lys He Asp 
3 ' u 375 380 

Pro Leu Leu He Ala Arg Arg Asp Tyr Ala Tyr Gly Thr Gin Arg Asp 
30:> 39 0 395 400 

Tyr He Asp His Gin Asp lie lie Gly Trp Thr Arg Glu Gly He Asp 
405 410 ~ ' 



415 



Ala Lys Pro Asn Ser Gly Leu Ala Ala Leu He Thr Asp Gly Pro Gly 

425 430 

Gly ser Lys Trp Met Tyr val Gly Lys Lys His Ala Gly Lys val Phe 
433 440 445 

Tyr Asp Leu Thr Gly Asn Arg ser Asp Thr val Thr lie Asn Ala Asp 

455 460 

Gly Trp Gly Glu Phe Lys val Asn Gly Gly ser val ser lie Trp val 

Ala Lys 



<210> 11 

<211> 482 

<212> prt 

<213> unknown 

<220> 

<223> Source unknown 
<400> 11 

Ala Pro val Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Asp Leu Pro 

10 15 

Asn Asp Gly Thr Leu Trp Thr Lys yal Lys Asn Glu Ala ser ser Leu 
i{} 25 30 

ser ser Leu Gly He Thr Ala Leu Trp Leu Pro Pro Ala Tyr Lys Gly 
33 40 45 
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Thr ser Gin Gly Asp Val Gly Tyr Gly val Tyr Asp Leu Tyr Asp Leu 
50 55 60 

Gly Glu Phe Asn Gin Lys Gly Thr lie Arg Thr Lys Tyr Gly Thr Lys 
5 70 75 80 

Thr Gin Tyr Leu Gin Ala He Gin Ala Ala Lys Ser Ala Gly Met Gin 
85 90 95 

Val Tyr Ala Asp val val Phe Asn His Lys Ala Gly Ala Asp ser Thr 
100 105 110 

Glu Trp val Asp Ala val Glu Val Asn pro ser Asn Arg Asn Gin Glu 
115 120 125 

Thr ser Gly Thr Tyr Gin lie Gin Ala Trp Thr Lys Phe Asp Phe Pro 

135 140 

Gly Arg Gly Asn Thr Tyr ser ser Phe Lys Trp Arg Trp Tyr His Phe 
^ 150 155 160 

Asp Gly Thr Asp Trp Asp Glu Ser Arg Lys Leu Asn Arg lie Tyr Lys 
165 170 " 175 

Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu val Asp Thr Glu Asn 
180 185 190 

Gly Asn Tyr Asp Tyr Leu Met Phe Ala Asp Leu Asp Met Asp His Pro 
1»5 200 205 

Glu val val Thr Glu Leu Lys Asn Trp Gly Thr Trp Tyr val Asn Thr 

215 220 

Thr Asn val Asp Gly Phe Arg Leu Asp Ala val Lys His lie Lys Tyr 
225 230 235 240 

ser Phe Phe Pro Asp Trp Leu Thr His val Arg ser Gin Thr Arg Lys 
245 250 255 

Asn Leu Phe Ala val Gly Glu Phe Trp ser Tyr Asp val Asn Lys Leu 
2b0 265 270 

His Asn Tyr He Thr Lys Thr Ser Gly Thr Met Ser Leu Phe Asp Ala 
275 280 285 

Pro Leu His Asn Asn Phe Tyr Thr Ala Ser Lys Ser ser Gly Tyr Phe 
* yu 295 300 

Asp Met Arg Tyr Leu Leu Asn Asn Thr Leu Met Lys Asp Gin Pro ser 
305 310 315 320 
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Leu Ala val Thr Leu Val Asp Asn His Asp Thr Gin Pro Gly Gin ser 
515 330 335 

i 

Leu Gin ser Trp val Glu Pro Trp Phe Lys Pro Leu Ala Tyr Ala Phe 
340 345 350 

He Leu Thr Arg Gin Glu Gly Tyr Pro Cys Val Phe Tyr Gly Asp Tyr 
333 360 365 J 

Tyr Gly He Pro Lys Tyr Asn lie Pro Gly Leu Lys ser Lys He Asp 
3'u 375 380 

Pro Leu Leu He Ala Arg Arg Asp Tyr Ala Tyr Gly Thr Gin Arg Asp 
3e:> 390 395 400 

Tyr He Asp His Gin Asp lie lie Gly Trg Thr Arg Glu Gly He Asp 

Ser Lys Pro Asn Ser Gly Leu Ala Ala Leu He Thr Asp Gly Pro Gly 
4/JU 425 430 



Gly ser Lys Trp Met Tyr val Gly Lys Lys His Ala Gly Lys Val 
^33 440 445 



Phe 



Tyr Asp Leu Thr Gly Asn Arg ser Asp Thr val Thr He Asn Ala Asp 
*3U 455 4 60 

Gly Trp Gly Glu Phe Lys val Asn Gly Gly ser val ser lie Trp val 

470 475 480 

Ala Lys 



<210> 12 

<211> 482 

<212> prt 

<213> Unknown 

<220> 

<223> source unknown 
<400> 12 

Ala Pro val Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Asp Leu Pro 
15 10 15 

Asn Asp Gly Thr Leu Trp Thr Lys val Lys Asn Glu Ala ser ser Leu 
* u 25 30 

ser ser Leu Gly He Thr Ala Leu Trp Leu Pro Pro Ala Tyr Lys Gly 
33 40 45 J 

Thr ser Gin Gly Asp val Gly Tyr Gly Val Tyr Asp Leu Tyr Asp Leu 
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50 55 60 

Gly Glu Phe Asn Gin Lys Gly Thr He Arg Thr Lys Tyr Gly Thr Lys 
b:> 70 75 80 

Thr Gin Tyr Leu Gin Ala lie Gin Ala Ala Lys ser Ala Gly Met Gin 
85 90 g5 

val Tyr Ala Asp val val Phe Asn His Lys Ala Gly Ala Asp ser Thr 
100 105 HO 

Glu Trp val Asp Ala Val Glu val Asn Pro ser Asn Arg Asn Gin Glu 
115 120 125 

Thr ser Gly Thr Tyr Gin lie Gin Ala Trp Thr Lys Phe Asp Phe Pro 
150 135 140 

Asp Arg Gly Asn Thr Tyr Ser Ser Phe Lys Trp Arg Trp Tyr His Phe 

150 155 160 

Asp Gly Thr Asp Trp Asp Glu Ser Arg Lys Leu Asn Arg He Tyr Lys 
165 170 * 175 

Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp Thr Glu Asn 
180 185 190 

Gly Asn Tyr Asp Tyr Leu Met Phe Ala Asp Leu Asp Met Asp His Pro 
195 200 205 

Glu val val Thr Glu Leu Lys Asn Trp Gly Thr Trp Tyr val Asn Thr 
ZJ - U 215 220 

Thr Asn Val Asp Gly Phe Arg Leu Asp Ala Val Lys His He Lys Tyr 
c " 230 235 240 

Ser Phe Phe Pro Asp Trp Leu Thr Tyr Val Arg Ser Gin Thr Gin Lys 
245 250 255 

Asn Leu Phe Ala val Gly Glu Phe Trp ser Tyr Asp val Asn Lys Leu 
260 265 270 

His Asn Tyr He Thr Lys Thr Ser Gly Thr Met ser Leu Phe Asp Ala 
275 280 285 

Pro Leu His Asn Asn Phe Tyr Thr Ala Ser Lys ser ser Gly Tyr Phe 
290 295 300 

Asp Met Arg Tyr Leu Leu Asn Asn Thr Leu Met Lys Asp Gin Pro Ser 

310 315 320 

Leu Ala val Thr Leu val Asp Asn His Asp Thr Gin Pro Gly Gin ser 
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325 330 335 

Leu Gin ser Trp Val Glu Pro Trp Phe Lys Pro Leu Ala Tyr Ala Phe 
340 345 350 

He Leu Thr Arg Gin Glu Gly Tyr Pro cys val Phe Tyr Gly Asp Tyr 
355 360 365 

Tyr Gly He Pro Lys Tyr Asn He Pro Gly Leu Lys Ser Lys lie Asp 
370 375 380 

Pro Leu Leu He Ala Arg Arg Asp Tyr Ala Tyr Gly Thr Gin Arg Asp 
385 390 395 400 

Tyr He Asp His Gin Asp lie lie Gly Trp Thr Arg Glu Gly He Asp 
405 410 415 

Ser Lys Pro Asn Ser Gly Leu Ala Ala Leu lie Thr Asp Gly Pro Gly 
42 0 425 430 

Gly ser Lys Trp Met Tyr val Gly Lys Lys His Ala Gly Lys Val Phe 
435 440 445 

Tyr Asp Leu Thr Gly Asn Arg ser Asp Thr Val Thr lie Asn Ala Asp 
450 455 460 

Gly Trp Gly Glu Phe Lys val Asn Gly Gly ser val ser lie Trp val 
465 470 475 480 

Ala Lys 



<210> 13 
<211> 483 
<212> PRT 

<213> Bacillus licheniformis 
<400> 13 

Ala Asn Leu Asn Gly Thr Leu Met Gin Tyr Phe Glu Trp Tyr Met pro 
15 10 15 

Asn Asp Gly Gin His Trp Arg Arg Leu Gin Asn Asp Ser Ala Tyr Leu 
20 25 30 

Ala Glu His Gly He Thr Ala Val Trp lie Pro Pro Ala Tyr Lys Glv 
35 40 45 

Thr ser Gin Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu 
50 55 60 

Gly Glu Phe His Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys 
65 70 75 80 
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Gly Glu Leu Gin ser Ala He Lys ser Leu His ser Arg Asp He Asn 
85 90 95 

val Tyr Gly Asp val val lie Asn His Lys Gly Gly Ala Asp Ala Thr 
100 105 HO 

Glu Asp val Thr Ala Val Glu Val Asp pro Ala Asp Arg Asn Arg val 
115 120 125 

He Ser Gly Glu His Leu lie Lys Ala Trp Thr His Phe His Phe Pro 
X3U 135 140 

Gly Arg Gly ser Thr Tyr Ser Asp Phe Lys Trp His Trp Tyr His Phe 
w> 150 155 160 

Asp Gly Thr Asp Trp Asp Glu ser Arg L^s Leu Asn Arg He Tyr Lys 

Phe Gin Gly Lvs Ala Trp Asp Trp Glu val ser Asn Glu Asn Gly Asn 
ISO 185 190 

Tyr Asp Tyr Leu Met Tyr Ala Asp lie Asp Tyr Asp His Pro Asp val 
195 200 205 

Ala Ala Glu lie Lys Arg Trp Gly Thr Trp Tyr Ala Asn Glu Leu Gin 

215 220 

Leu Asp Gly Phe Arg Leu Asp Ala val Lys His lie Lys Phe ser Phe 

230 235 240 

Leu Arg Asp Trp val Asn His val Arg Glu Lys Thr Gly Lys Glu Met 
245 250 255 

Phe Thr Val Ala Glu Tyr Trp Gin Asn Asp Leu Gly Ala Leu Glu Asn 

265 270 

Tyr Leu Asn Lys Thr Asn Phe Asn His ser val Phe Asp val Pro Leu 
^ 75 280 285 

His Tyr Gin Phe His Ala Ala ser Thr Gin Gly Gly Gly Tyr Asp Met 

295 300 



Arg Lys Leu Leu Asn Gly Thr Val val ser Lys His Pro Leu Lys se 
3U5 310 315 



r 



320 



val Thr Phe Val Asp Asn His Asp Thr Gin Pro Gly Gin Ser Leu Glu 
325 330 335 

ser Thr val Gin Thr Trp phe Lys Pro Leu Ala Tyr Ala Phe He Leu 
340 345 350 
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Thr Arg Glu Ser Gly Tyr Pro Gin Val Phe Tyr Gly Asp Met Tyr Gly 
355 360 365 

Thr Lys Gly Asp Ser Gin Arg Glu He pro Ala Leu Lys His Lys lie 
370 375 380 

Glu Pro lie Leu Lys Ala Arg Lys Gin Tyr Ala Tyr Gly Ala Gin His 
305 390 395 400 

Asp Tyr Phe Asp His His Asp He val Gly Trp Thr Arg Glu Gly asd 
405 410 415 



Ser ser Val Ala Asn ser Gly Leu Ala Ala Leu He Thr Asp Gly pro 
420 425 430 

Gly Gly Ala Lys Arg Met Tyr val Gly Arg Gin Asn Ala Gly Glu Thr 
4 " 440 445 

Trp His Asp lie Thr Gly Asn Arg Ser Glu Pro Val val He Asn ser 

455 460 

Glu Gly Trp Gly Glu Phe His val Asn Gly Gly ser Val Ser lie Tyr 
HCO 470 475 480 

Val Gin Arg 



<210> 14 
<211> 483 
<212> PRT 

<213> Bacillus amyloliquefacience 
<400> 14 

val Asn Gly Thr Leu Met Gin Tyr Phe Glu Trp Tyr Thr Pro Asn asd 
5 10 15 

Gly Gin His Trp Lys Arg Leu Gin Asn Asp Ala Glu His Leu Ser asd 
20 25 30 

He Gly lie Thr Ala Val Trp He pro Pro Ala Tyr Lys Gly Leu Ser 
i5 40 45 

Gin ser Asp Asn Gly Tyr Gly pro Tyr Asp Leu Tvr Asp Leu Gly Glu 

Phe Gin Gin Lys Gly Thr val Arg Thr Lys Tyr Gly Thr Lys ser Glu 
03 70 75 ' 80 

Leu Gin Asp Ala lie Gly ser Leu His ser Arg Asn Val Gin val Tvr 
85 90 95 
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Gly Asp val val Leu Asn His Lys Ala Gly Ala Asp Ala Thr Glu Asp 

Val Thr Ala val Glu Val Asn Pro Ala Asn Arg Asn Gin Glu Thr ser 

Glu Glu Tyr Gin lie Lys Ala Trp Thr Asp Phe Arg Phe Pro Gly Arg 

Gly Asn Thr Tyr ser Asp Phe Lys Trp His Trjj Tyr His Phe Asp Gl^ 

Ala Asp Trp Asp Glu ser Arg Lys lie ser Arg He Phe Lys Phe Arg 
-toi 170 175 

Gly Glu Gly Lys Ala Trp Asp Trp Glu Val ser ser Glu Asn Gly Asn 

185 190 

Tyr Asp Tyr Leu Met Tyr Ala Asp Val Asp Tyr Asp His Pro Asp Val 
- L - 7 J zuu 205 

val Ala Glu Thr Lys Lys Trp Gly He Trp Tyr Ala Asn Glu Leu Ser 

^15 220 

Leu Asp Gly Phe Arg lie Asp Ala Ala Lys His He Lys Phe Ser Phe 
5 230 235 240 

Leu Arg Asp Trp val Gin Ala val Arg Gin Ala Thr Gly Lys Glu Met 
^ 250 255 

Phe Thr val Ala Glu Tyr Trp Gin Asn Asn Ala Gly Lys Leu Glu Asn 
^ bU 265 270 

Tyr Leu Asn Lys Thr Ser Phe Asn Gin ser val Phe Asp Val Pro Leu 

280 285 



His Phe Asn Leu Gin Ala Ala ser Ser Gin Gly Gly Gly Tyr Asp Met 
" u 295 300 

Arg Arg Leu Leu Asp Gly Thr Val Val Ser Arg His Pro Glu Lys Ala 
3U> 310 315 * 320 

Val Thr Phe val Glu Asn His Asp Thr Gin Pro Gly Gin Ser Leu Glu 
s " 330 335 

Ser Thr val Gin Thr Trp Phe Lys Pro Leu Ala Tyr Ala Phe lie Leu 
iW 345 350 

Thr Arg Glu Ser Gly Tyr Pro Gin Val Phe Tyr Gly Asp Met Tyr Gly 
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Thr Lys Gly Thr Ser Pro Lys Glu lie Pro Ser Leu Lys Asp Asn He 
370 375 380 

Glu Pro He Leu Lys Ala Arg Lys Glu Tyr Ala Tyr Gly pro Gin His 
385 390 395 400 

Asp Tyr He Asp His Pro Asp val lie Gly Trp Thr Arg Glu Gly Asp 
405 410 415 

Ser ser Ala Ala Lys Ser Gly Leu Ala Ala Leu He Thr Asp Gly Pro 
420 425 430 

Gly Gly ser Lys Arg Met Tyr Ala Gly Leu Lys Asn Ala Gly Glu Thr 
435 440 " 445 

Trp Tyr Asp He Thr Gly Asn Arg ser Asp Thr Val Lys lie Gly ser 
450 455 460 

Asp Gly Trp Gly Glu Phe His Val Asn Asp Gly Ser Val ser lie Tyr 
465 470 475 480 

Val Gin Lys 



<210> 15 

<211> 483 

<212> PRT 

<213> Bacillus stearothermophilus 

<400> 15 

Ala Ala Pro Phe Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Tyr Leu 
1 5 10 15 

Pro Asp Asp Gly Thr Leu Trp Thr Lys Val Ala Asn Glu Ala Asn Asn 
20 25 30 

Leu ser ser Leu Gly lie Thr Ala Leu Trp Leu Pro Pro Ala Tyr Lys 
35 40 45 

Gly Thr ser Arg Ser Asp val Gly Tyr Gly val Tyr Asp Leu Tyr Asp 
50 55 60 

Leu Gly Glu Phe Asn Gin Lys Gly Thr val Arg Thr Lys Tyr Gly Thr 
65 70 75 80 

Lys Ala Gin Tyr Leu Gin Ala lie Gin Ala Ala His Ala Ala Gly Met 
85 90 95 

Gin val Tyr Ala Asp val Val Phe Asp His Lys Gly Gly Ala Asp Gly 
100 105 110 
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Thr Glu Trp val Asp Ala Val Glu val Asn Pro ser Asp Arg Asn Gin 
115 120 125 

Glu lie ser Gly Thr Tyr Gin He Gin Ala Trp Thr Lys Phe Asp Phe 
±3V "5 140 

Pro Gly Arg Gly Asn Thr Tyr ser ser Phe Lys Trp Arg Trp Tyr His 
3 J-5U 155 160 

Phe Asp Gly val Asp Trp Asp Glu Ser Arg Lys Leu Ser Arg lie Tyr 
165 170 a 175 3 

Lys Phe Arg Gly He Gly Lys Ala Trp Asp Trp Glu val Asp Thr Glu 
180 185 190 

Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met Asp His 
j-y-> 200 205 

Pro Glu val val Thr Glu Leu Lys Asn Trp Gly Lys Trp Tyr Val Asn 

*- xu 215 220 

Thr Thr Asn lie Asp Gly Phe Arg Leu Asp Ala Val Lys His lie Lys 
225 2 30 235 240 

Phe ser Phe Phe Pro Asp Trp Leu ser Tyr val Arg Ser Gin Thr Gly 
245 250 255 

Lys Pro Leu Phe Thr val Gly Glu Tyr Trp Ser Tyr Asp He Asn Lys 
-sou 265 270 

Leu His Asn Tyr He Thr Lys Thr Asn Gly Thr Met Ser Leu Phe asp 

280 285 

Ala Pro Leu His Asn Lys Phe Tyr Thr Ala Ser Lys Ser Gly Gly Ala 
^ yu 295 300 

Phe Asp Met Arg Thr Leu Met Thr Asn Thr Leu Met Lys Asp Gin Pro 
3U:> 310 315 320 

Thr Leu Ala val Thr Phe Val Asp Asn His Asp Thr Glu Pro Gly Gin 
525 330 335 

Ala Leu Gin Ser Trp val Asp Pro Trp Phe Lys Pro Leu Ala Tyr Ala 
340 345 350 

Phe lie Leu Thr Arg Gin Glu Gly Tyr Pro Cys Val Phe Tyr Gly Asp 
" 5 360 365 

Tyr Tyr Gly lie Pro Gin Tyr Asn lie Pro Ser Leu Lys Ser Lys lie 
3'V 375 380 
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Asp Pro Leu Leu He Ala Arg Arg Asp Tyr Ala Tyr Gly Thr Gin His 
385 390 395 400 

Asp Tyr Leu Asp His ser Asp He lie Gly Trp Thr Arg Glu Gly val 
405 410 " 415 

Thr Glu Lys Pro Gly Ser Gly Leu Ala Ala Leu lie Thr Asp Gly Pro 
420 425 430 

Gly Gly ser Lys Trp Met Tyr Val Gly Lys Gin His Ala Gly Lys Val 
435 440 44S 

Phe Tyr Asp Leu Thr Gly Asn Arg Ser Asp Thr val Thr lie Asn Ser 
450 455 460 

Asp Gly Trp Gly Glu Phe Lys Val Asn Gly Gly ser Val Ser Val Tro 
465 470 475 480 

Val Pro Arg 



<210> 16 

<211> 485 

<212> prt 

<213> Unknown 

<220> 

<223> Source unknown 
<400> 16 

His His Asn Gly Thr Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Tyr 
1 5 10 15 

Leu Pro Asn Asp Gly Asn His Trp Asn Arg Leu Arg ser Asp Ala Ser 
20 25 " 30 

Asn Leu Lys Asp Lys Gly lie Ser Ala val Trp He pro Pro Ala Trp 
35 40 45 

Lys Gly Ala Ser Gin Asn Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr 

Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr He Arg Thr Lys Tyr Gly 
65 70 75 80 

Thr Arg Asn Gin Leu Gin Ala Ala val Asn Ala Leu Lys ser Asn Gly 
85 90 95 

lie Gin Val Tyr Gly Asp Val Val Met Asn His Lys Gly Gly Ala Asp 
100 105 110 

Ala Thr Glu Met val Arg Ala Val Glu val Asn Pro Asn Asn Arg Asn 
115 120 125 
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Gin Glu val ser Gly Glu Tyr Thr lie Glu Ala Trp Thr Lys Phe Asp 
150 135 140 

Phe Pro Gly Arg Gly Asn Thr His ser Asn Phe Lys Trp Arg Trp Tyr 
J-^i 150 155 - 160 

His Phe Asp Gly val Asp Trp Asp Gin ser Arg Lys Leu Asn Asn Arg 
165 170 175 a 

He Tyr Lys Phe Arg Gly Asp Gly Lys Gly Trp Asp Trp Glu val Asp 
180 185 190 

Thr Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp lie Asp Met 
J.5*S 200 205 

Asp His Pro Glu val val Asn Glu Leu Arg Asn Trp Gly Val Trp Tyr 
2-LU 215 220 

Thr Asn Thr Leu Gly Leu Asp Gly Phe Arg He Asp Ala val Lys His 
l ^ 230 235 240 

He Lys Tyr ser phe Thr Arg Asp Trp He Asn His val Arg ser Ala 
245 250 * 255 

Thr Gly Lys Asn Met Phe Ala val Ala Glu Phe Trp Lys Asn Asp Leu 
2oO 265 270 

Gly Ala lie Glu Asn Tyr Leu Asn Lys Thr Asn Trp Asn His Ser val 
275 280 285 

Phe Asp val Pro Leu His Tyr Asn Leu Tyr Asn Ala Ser Lys Ser Gly 
290 295 300 

Gly Asn Tyr Asp Met Arg Gin lie Phe Asn Gly Thr val Val Gin Arq 
305 310 315 32 g 

His pro Met His Ala val Thr Phe val Asp Asn His Asp ser Gin pro 
325 330 335 

Glu Glu Ala Leu Glu ser Phe Val Glu Glu Trp phe Lys Pro Leu Ala 
340 345 350 

Tyr Ala Leu Thr Leu Thr Arg Glu Gin Gly Tyr Pro ser val Phe Tyr 
"5 360 365 

Gly Asp Tyr Tyr Gly He Pro Thr His Gly Val Pro Ala Met Lys ser 
370 375 380 

Lys He Asp Pro lie Leu Glu Ala Arg Gin Lys Tyr Ala Tyr Gly Arg 
585 390 395 * 40 § 

Page 27 



WO 2004/1 13551 „^ _ 

PCT/DK2004/000456 

10473-WO.ST25.txt 

Gin Asn Asp Tyr Leu Asp His His Asn He He Gly Trp Thr Arg Glu 
405 410 415 

Gly Asn Thr Ala His Pro Asn Ser Gly Leu Ala Thr He Met Ser Asp 

425 430 

Gly Ala Gly Gly Asn Lys Trp Met Phe Val Gly Arg Asn Lys Ala Gly 
4 ^>-> 440 445 

Gin Val Trp Thr Asp He Thr Gly Asn Arg Ala Gly Thr Val Thr He 

455 460 

Asn Ala Asp Gly Trp Gly Asn Phe Ser Val Asn Gly Gly ser Val ser 

470 475 480 

lie Trp val Asn Lys 
485 

<210> 17 
<211> 484 
<212> PRT 
<213> Unknown 

<220> 

<223> source unknown 
<400> 17 

Gly ser val Pro val Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Tyr 
x 5 10 15 1 

Leu Pro Asp Asp Gly Thr Leu Trp Thr Lys Val Ala Asn Asn Ala Gin 
zu 25 30 

Ser Leu Ala Asn Leu Gly He Thr Ala Leu Trp Leu Pro Pro Ala Tyr 
" 40 45 J 

Lys Gly Thr Ser ser ser Asp val Gly Tyr Gly val Tyr Asp Leu Tyr 
-> u 55 60 

Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly 

70 75 80 

Thr Lys Thr Gin Tyr He Gin Ala He Gin Ala Ala His Thr Ala Gly 
85 90 95 J 

Met Gin val Tyr Ala Asp val val Phe Asn His Lys Ala Gly Ala Asp 
100 105 HO 

Gly Thr Glu Leu Val Asp Ala val Glu Val Asn Pro ser Asp Arg Asn 
±±5 120 125 
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Gin Glu He ser Gly Thr Tyr Gin lie Gin Ala Trg Thr Lys Phe Asp 

Phe Pro Gly Arg Gly Asn Thr Tyr ser ser Phe Lys Trp Arg Trp Tyr 

150 155 2.6O 

His Phe Asp Gly Thr Asp Trp Asp Glu ser Arg Lys Leu Asn Arg He 
165 170 175 

Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp Thr 

180 185 190 

Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met Asp 
195 200 205 

His Pro Glu val val Ser Glu Leu Lys Asn Trp Gly Lys Trp Tyr val 

Thr Thr Thr Asn lie Asp Gly Phe Arg Leu Asp Ala val Lys His lie 

230 235 iAf\ 



235 240 

Lys Tyr ser Phe Phe Pro Asp Trp Leu Ser Tyr val Arg Thr Gin Thr 
245 250 255 

Gin Lys pro Leu Phe Ala Val Gly Glu Phe Trp ser Tyr Asp lie Asn 
260 265 270 

Lys Leu His Asn Tyr lie Thr Lys Thr Asn Gly ser Met Ser Leu Phe 
Z75 280 285 

Asp Ala Pro Leu His Asn Asn Phe Tyr lie Ala Ser Lys Ser Gly Gly 
^yu 295 300 

Tyr Phe Asp Met Arg Thr Leu Leu Asn Asn Thr Leu Met Lys Asp Gin 

310 315 32o 

Pro Thr Leu Ser val Thr Leu Val Asp Asn His Asp Thr Glu Pro Gly 
325 330 335 

Gin ser Leu Gin ser Trp val Glu Pro Trp Phe Lys Pro Leu Ala Tyr 
340 345 ' 350 

Ala Phe lie Leu Thr Arg Gin Glu Gly Tyr Pro cys lie Phe Tyr Gly 
355 360 365 

Asp Tyr Tyr Gly He Pro Lys Tyr Asn lie Pro Ala Leu Lys Ser Lys 
i7l} 375 380 

Leu Asp Pro Leu Leu lie Ala Arg Arg Asp Tyr Ala Tyr Gly Thr Gin 
303 ^90 395 400 
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ms Asp Tyr He Asp Asn Ala Asp He lie Gly Trp Thr Arg Glu Gly 
405 410 9 4 15 J 

val Ala Glu Lys Ala Asn ser Gly Leu Ala Ala Leu He Thr Asp Gly 

425 430 

Pro Gly Gly ser Lys Trp Met Tyr val Gly Lys Gin His Ala Gly Lys 
435 440 445 * J 

Thr Phe Tyr Asp Leu Thr Gly Asn Arg ser Asp Thr val Thr lie Asn 
450 455 460 

Ala Asp Gly Trp Gly Glu Phe Lys Val Asn Gly Gly ser val ser lie 
Trp Val Pro Lys 



<210> 18 

<211> 485 

<212> PRT 

<213> Unknown 

<220> 

<223> Source unknown 
<400> 18 

Ala Asn Thr Ala Pro He Asn Glu Thr Met Met Gin Tyr Phe Glu Tro 
x 5 10 15 

Asp Leu Pro Asn Asp Gly Thr Leu Trp Thr Lys Val Lys Asn Glu Ala 
10 25 30 

Ala Asn Leu ser ser Leu Gly He Thr Ala Leu Trp Leu Pro Pro Ala 

« 40 45 

Tyr Lys Gly Thr Ser Gin Ser Asp val Gly Tyr Gly val Tyr Asp Leu 

60 

Tyr Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr He Arg Thr Lys Tgr 

Gly Thr Lys Thr Gin Tyr He Gin Ala He Gin Ala Ala Lys Ala Ala 
85 90 95 

Gly Met Gin val Tyr Ala Asp val val Phe Asn His Lys Ala Gly Ala 
100 105 HO 

Asp Gly Thr Glu Phe Val Asp Ala val Glu val Asp Pro ser Asn Arg 
115 120 125 

Asn Gin Glu Thr Ser Gly Thr Tyr Gin lie Gin Ala Trp Thr Lys Phe 
i3U 135 140 
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Asp Phe Pro Gly Arg Gly Asn Thr Tyr ser Ser Phe Lys Trp Arg Trp 
145 150 155 y 16b 

Tyr His Phe Asp Gly Thr Asp Trp Asp Glu ser Arg Lys Leu Asn Arg 
165 170 175 

He Tyr Lys Phe Arg ser Thr Gly Lys Ala Trp Asp Trp Glu Val Asp 
180 185 190 

Thr Glu Asn Gly Asn Tyr Asp Tgr Leu Met Phe Ala Asp Leu Asp Met 

Asp His Pro Glu val Val Thr Glu Leu Lys Asn Trp Gly Thr Tro Tvr 
210 215 220 

Val Asn Thr Thr Asn lie Asp Gly Phe Arg Leu Asp Ala Val Lys His 
^ 230 235 240 

He Lys Tyr Ser Phe Phe Pro Asp Trp Leu Thr Tyr Val Arg Asn Gin 
245 250 255 

Thr Gly Lys Asn Leu Phe Ala val Gly Glu phe Trp ser Tyr Asp val 
260 265 270 

Asn Lys Leu His Asn Tyr lie Thr Lys Thr Asn Gly ser Met ser Leu 
275 280 285 

Phe Asp Ala Pro Leu His Asn Asn Phe Tyr Thr Ala ser Lys ser ser 
290 295 300 

Gly Tyr Phe Asp Met Arg Tyr Leu Leu Asn Asn Thr Leu Met Lys Asp 
305 310 315 320 

Gin pro Ser Leu Ala val Thr Leu Val Asp Asn His Asp Thr Gin pro 
325 330 335 

Gly Gin ser Leu Gin ser Trp val Glu pro Trp Phe Lys pro Leu Ala 
340 345 350 

Tyr Ala Phe lie Leu Thr Arg Gin Glu Gly Tyr Pro cys Val Phe Tvr 
355 360 365 

Gly Asp Tyr Tyr Gly He Pro Lys Tyr Asn lie Pro Gly Leu Lys Ser 
370 375 380 

Lys He Asp Pro Leu Leu He Ala Arg Arg Asp Tyr Ala Tyr Gly Thr 
diJ5 390 395 400 

Gin Arg Asp Tyr He Asp His Gin Asp lie lie Gly Trp Thr Arg Glu 
405 410 415 
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Gly He Asp Thr Lys Pro Asn ser Gly Leu Ala Ala Leu He Thr Asp 

425 430 K 

Gly Pro Gly Gly Ser Lys Trp Met Tyr Val Gly Lys Lys His Ala Gly 
**3-> 440 445 J 

Lys val Phe Tyr Asp Leu Thr Gly Asn Arg ser Asp Thr val Thr lie 

4d5 460 

Asn Ala Asp Gly Trp Gly Glu Phe Lys val Asn Gly Gly ser Val Ser 



lie Trp val Ala Lys 
485 



<210> 19 

<211> 619 

<212> PRT 

<213> Bacillus flavothermus 

<400> 19 



Met ser Leu Phe Lys Lys Ser Phe Pro Trp He Leu Ser Leu Leu Leu 

10 15 

Leu Phe ser Phe He Ala Pro Phe ser lie Gin Thr Glu Lys Val Arq 
*° 25 30 s 

Ala Gly ser Val Pro Val Asn Gly Thr Met Met Gin Tyr Phe Glu Trp 

Tyr Leu Pro Asp Asp Gly Thr Leu Trp Thr Lys Val Ala Asn Asn Ala 
3U 55 60 

Gin ser Leu Ala Asn Leu Gly lie Thr Ala Leu Trp Leu Pro Pro Ala 

/u 75 80 

Tyr Lys Gly Thr ser ser ser Asp Val Gly Tyr Gly val Tyr Asp Leu 
o5 90 95 

Tyr Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr val Arg Thr Lys Tyr 
iUU 105 HO 

Gly Thr Lys Thr Gin Tyr He Gin Ala He Gin Ala Ala His Thr Ala 

120 125 

Gly Met Gin val Tyr Ala Asp val val Phe Asn His Lys Ala Gly Ala 

AS|3 Gly Thr Glu Leu Val Asp Ala val Glu Val Asn Pro Ser Asp Arg 
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Asn Gin Glu He ser Gly Thr Tyr Gin lie Gin Ala Trp Thr Lys Phe 
165 170 175 

Asp Phe Pro Gly Arg Gly Asn Thr Tyr Ser Ser Phe Lys Trp Arg Trp 
180 185 190 

Tyr His Phe Asp Gly Thr Asp Trp Asp Glu Ser Arg Lys Leu Asn Arq 
195 200 205 

lie Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu val Asp 
^-L<J 215 220 

Thr Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met 

230 235 240 

Asp His Pro Glu val val Ser Glu Leu Lys Asn Trp Gly Lys Trp Tyr 
245 250 255 

Val Thr Thr Thr Asn lie Asp Gly Phe Arg Leu Asp Ala Val Lys His 
z °0 265 270 

lie Lys Tyr ser Phe Phe Pro Asp Trp Leu Ser Tyr val Arg Thr Gin 
275 280 285 

Thr Gin Lys Pro Leu Phe Ala Val Gly Glu phe Trp ser Tyr Asp He 
290 295 300 

ser Lys Leu His Asn Tyr lie Thr Lys Thr Asn Gly ser Met Ser Leu 
3Wi 310 315 320 

Phe Asp Ala Pro Leu His Asn Asn Phe Tyr lie Ala Ser Lys ser Glv 
325 330 335 

Gly Tyr Phe Asp Met Arg Thr Leu Leu Asn Asn Thr Leu Met Lys Asp 

Gin Pro Thr Leu Ala val Thr Leu val Asp Asn His Asp Thr Glu Pro 
355 360 365 

Gly Gin Ser Leu Gin ser Trp val Glu Pro Trp Phe Lys Pro Leu Ala 

375 380 

Tyr Ala Phe He Leu Thr Arg Gin Glu Gly Tyr Pro Cys val Phe Tyr 
3« 390 395 400 

Gly Asp Tyr Tyr Gly lie Pro Lys Tyr Asn lie Pro Ala Leu Lys ser 
405 410 415 

Lys Leu Asp Pro Leu Leu lie Ala Arg Arg Asp Tyr Ala Tyr Gly Thr 
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Gin His Asp Tyr He Asp ser Ala Asp He lie Gly Trp Thr Arq Glu 
435 440 445 



Gly val Ala Glu Lys Ala Asn ser Gly Leu Ala Ala Leu lie Thr Asp 
450 455 460 

Gly pro Gly Gly ser Lys Trp Met Tyr val Gly Lys Gin His Ala Gly 
465 470 475 480 

Lys Thr Phe Tyr Asp Leu Thr Gly Asn Arg ser Asp Thr val Thr lie 
485 490 495 

Asn Ala Asp Gly Trp Gly Glu Phe Lys val Asn Gly Gly ser val ser 
500 505 " 510 

lie Trp val Pro Lys lie Ser Thr Thr ser Gin He Thr Phe Thr Val 
515 520 525 

Asn Asn Ala Thr Thr Val Trp Gly Gin Asn Val Tyr val Val Gly Asn 
530 535 540 

lie Ser Gin Leu Gly Asn Trp Asp Pro val His Ala val Gin Met Thr 
545 550 555 560 

Pro Ser ser Tyr Pro Thr Trp Thr val Thr lie Pro Leu Leu Gin Gly 
565 570 575 

Gin Asn lie Gin Phe Lys Phe lie Lys Lys Asp ser Ala Gly Asn Val 
580 585 590 

lie Trp Glu Asp He Ser Asn Arg Thr Tyr Thr Val Pro Thr Ala Ala 
595 600 605 

ser Gly Ala Tyr Thr Ala Ser Trp Asn Val Pro 
610 615 

<210> 20 

<211> 613 

<212> PRT 

<213> Bacillus 

<400> 20 

Met ser Tyr Leu Lys Lys val Trp Leu Tyr Tyr Thr lie lie Ala Thr 
1 5 10 15 

Leu He lie ser Phe Phe Thr Pro Phe ser Thr Ala Gin Ala Asn Thr 
20 25 30 

Ala pro val Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Asp Leu Pro 
35 40 45 
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Asn Asp Gly Thr Leu Trp Thr Lys val Lys Asn Glu Ala ser Ser Leu 
50 55 60 

Ser Ala Leu Gly He Thr Ala Leu Trp Leu Pro Pro Ala Tyr Lys Glv 
65 70 75 80 

Thr ser Gin Ala Asp Val Gly Tyr Gly Val Tyr Asp Leu Tyr Asp Leu 
85 90 95 

Gly Glu Phe Asn Gin Lys Gly Thr ll| Arg Thr Lys Tyr Gly Thr Lys 

Thr Gin Tyr Leu Gin Ala He Gin Ala Ala Lys ser Ala Gly Met Gin 
115 120 125 

val Tyr Ala Asp val val Phe Asn His Lys Ala Gly Ala Asp ser Thr 

13 5 140 

Glu Trp val Asp Ala Val Glu val Asn Pro ser Asn Arg Asn Gin Glu 
X4i 150 155 ~ 160 

Thr Ser Gly Thr Tyr Gin lie Gin Ala Trp Thr Lys Phe Asp Phe Pro 
!65 170 K 175 

Gly Arg Gly Asn Thr Tyr ser ser Phe Lys Trp Arg Trp Tyr His Phe 
180 185 " 190 

Asp Gly Thr Asp Trp Asp Glu ser Arg Lys Leu Asn Arg lie Tyr Lys 
195 200 205 

Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp Thr Glu Asn 
* ±v 215 220 

Gly Asn Tyr Asp Tyr Leu Met Phe Ala Asp Leu Asp Met Asp His Pro 
z " 230 235 240 

Glu val Val Ala Glu Leu Lys Asn Trp Gly Lys Trp Tyr Val Asn Thr 
24 5 250 255 

Thr Asn Val Asp Gly phe Arg Leu Asp Ala Val Lys His He Lys Tyr 
260 265 270 

Ser phe Phe Pro Asp Trp Leu Ser Tyr val Arg Asn Gin Thr Gly Lys 
275 280 285 

Asn Leu Phe Ala val Gly Glu Phe Trp Gly Tyr Asp val Asn Lys Leu 
290 295 300 

His Asn Tyr lie Thr Lys Thr Asn Gly Ala Met ser Leu Phe Asp Ala 
3U:> 310 315 320 
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Asp Met Arg Tyr Leu Leu Asn Asn Thr Leu Met Lys Asp Gin pro Ala 
340 345 350 

Leu Ala val Thr Leu Val Asp Asn His Asp Thr Gin Pro Gly Gin Ser 
355 360 365 

Leu Gin ser Trp Val Glu Pro Trp Phe Lys Pro Leu Ala Tyr Ala Phe 
3/u 375 380 

lie Leu Thr Arg Gin Glu Gly Tyr Pro Cys val Phe Tyr Gly Asp Tyr 

Tyr Gly lie Pro Lys Tyr Asn lie Pro Gly Leu Lys Ser Lys lie Asp 
405 410 415 K 

Pro Leu Leu lie Ala Arg Arg Asp Tyr Ala Tyr Gly Thr Gin Arg Asp 

Tyr He Asp His Gin Asp He lie Gly Trp Thr Arg Glu Gly He Asp 
«•> 440 445 

Ala Lys Pro Asn ser Gly Leu Ala Ala Leu lie Thr Asp Gly Pro Gly 
450 455 460 

Gly ser Lys Trp Met Tyr Val Gly Lys Arg His Ala Gly Lys Val Phe 
^ 470 475 480 

Tyr Asp Leu Thr Gly Asn Arg ser Asp Thr val Thr lie Asn Ala Asp 
4 85 490 495 

Gly Trp Gly Glu Phe Lys val Asn Gly Gly ser val ser He Trp val 
-> U U 505 510 

Ala Lys Thr ser Asn val Thr Phe Thr val Asn Asn Ala Thr Thr val 
51S 520 525 

Tyr Gly Gin Asn Val Tyr val Val Gly Asn He pro Glu Leu Gly Asn 
"0 535 540 

Trp Asn lie Ala Asn Ala He Gin Met Thr pro ser ser Tyr Pro Thr 

550 555 560 

Trp Lys Thr Thr val ser Leu Pro Gin Gly Lys Ala He Glu Phe Lys 
565 570 575 

Phe He Lys Lys Asp Ser Ala Gly Asn val lie Trp Glu Asn lie Ala 
itJ 0 585 590 
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Asn Arg Thr Tyr Thr Val Pro Phe Ser Ser Thr Gly ser Tyr Thr Ala 
595 600 605 

Asn Trp Asn val Pro 
610 

<210> 21 

<211> 619 

<212> PRT 

<213> Alkaliphilic bacillus 

<400> 21 

Met Ser Leu Phe Lys Lys lie Phe Pro Trp lie Leu Ser Leu Leu Leu 
1 5 10 15 

Leu Phe ser Phe He Ala Pro Phe ser lie Gin Thr Glu Lys Val Arq 
20 25 30 

Ala Gly ser Val Pro Val Asn Gly Thr Met Met Gin Tyr Phe Glu Tro 
i5 40 45 

Tyr Leu Pro Asp Asp Gly Thr Leu Trp Thr Lys val Ala Asn Asn Ala 
•> u 55 60 

Gin ser Leu Ala Asn Leu Gly lie Thr Ala Leu Trp Leu Pro Pro Ala 
bi 70 75 80 

Tyr Lys Gly Thr Ser ser ser Asp Val Gly Tyr Gly val Tyr Asp Leu 
85 90 SS 

Tyr Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr 
100 105 110 

Gly Thr Lys Thr Gin Tyr lie Gin Ala He Gin Ala Ala His Thr Ala 
115 120 125 

Gly Met Gin val Tyr Ala Asp val Val Phe Asn His Lys Ala Gly Ala 
"° 135 140 

Asp Gly Thr Glu Leu val Asp Ala Val Glu val Asn Pro ser Asp Arg 

Asn Gin Glu He Ser Gly Thr Tyr Gin lie Gin Ala Trp Thr Lys Phe 
165 170 175 

Asp Phe Pro Gly Arg Gly Asn Thr Tyr ser ser Phe Lys Trp Arg Trp 
180 185 190 

Tyr His Phe Asp Gly Thr Asp Trp Asp Glu Ser Arg Lys Leu Asn Arg 
J-SS 200 205 

He Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp 
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Thr Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met 
225 230 235 240 

Asp His Pro Glu Val val ser Glu Leu Lys Asn Trp Gly Lys Trp Tyr 
245 250 255 

val He Thr Thr Asn lie Asp Gly Phe Arg Leu Asp Ala val Lys His 

265 270 

He Lys Tyr ser Phe Phe Pro Asp Trp Leu Ser Tyr Leu Arg Thr Gin 
275 280 285 

Thr Gin Lys Pro Leu Phe Ala Val Gly Glu Phe Trp Ser Tyr Asp lie 
"° 295 300 

Asn Lys Leu His Asn Tyr lie Thr Lys Thr Asn Gly Ser Met ser Leu 

310 315 320 

Phe Asp Ala pro Leu His Asn Asn Phe Tyr He Ala Ser Lys ser Gly 
325 330 335 

Gly Tyr Phe Asp Met Arg Thr Leu Leu Asn Asn Thr Leu Met Lys Glu 
340 345 350 

Gin Pro Thr Leu ser val Thr Leu Val Asp Asn His Asp Thr Glu Pro 
355 360 365 

Gly Gin ser Leu Gin Ser Trp val Glu Pro Trp phe Lys Pro Leu Ala 
370 375 380 

Tyr Ala Phe He Leu Thr Arg Gin Glu Gly Tyr Pro cys Val Phe Tyr 
385 390 395 400 

Gly Asp Tyr Tyr Gly He Pro Lys Tyr Asn lie Pro Ala Leu Lys Ser 
405 410 415 

Lys Leu Asp Pro Leu Leu He Ala Arg Arg Asp Tyr Ala Tyr Gly Thr 
420 425 430 

Gin His Asp Tyr He Asp Asn Ala Asp He lie Gly Trp Thr Arg Glu 
435 440 445 

Gly val Ala Glu Lys Ala Asn ser Gly Leu Ala Ala Leu lie Thr Asp 
450 455 460 

Gly Pro Gly Gly Ser Lys Trp Met Tyr val Gly Lys Gin His Ala Gly 
465 4 ?0 475 480 

Lys Thr Phe Tyr Asp Leu Thr Gly Asn Arg ser Asp Thr Val Thr He 
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485 490 495 

Asn Ala Asp Gly Trp Gly Glu Phe Lys val Asn Gly Gly ser val ser 
5UU 505 510 

lie Trp val Pro Lys Thr Ser Thr Thr Ser Gin He Thr Phe Thr val 
o±d 520 525 

Asn Asn Ala Thr Thr Val Tro Gly Gin Asn val Tyr Val Val Gly Asn 

lie ser Gin Leu Gly Asn Trp Asp Pro val Asn Ala val Gin Met Thr 
3 550 555 560 

Pro ser ser Tyr Pro Thr Trp val val Thr val Pro Leu Pro Gin ser 
^ 570 575 

Gin Asn He Gin Phe Lys Phe lie Lys Lys Asp Gly ser Gly Asn val 
5 ° u 585 590 

lie Trp Glu Asn lie Ser Asn Arg Thr Tyr Thr Val Pro Thr Ala Ala 

600 605 

Ser Gly Ala Tyr Thr Ala Asn Trp Asn Val Pro 
610 615 

<210> 22 
<211> 640 
<212> prt 

<213> Aspergillus kawachii 
<400> 22 

Met Arg Val Ser Thr ser ser He Ala Leu Ala Val ser Leu Phe Gly 
* 10 15 

Lys Leu Ala Leu Gly Leu ser Ala Ala Glu Trp Arg Thr Gin Ser He 
zu 25 30 

Tyr Phe Leu Leu Thr Asp Arg Phe Gly Arg Thr Asp Asn Ser Thr Thr 
33 40 45 

Ala Thr cys Asn Thr Gly Asp Gin He Tyr cys Gly Gly Ser Trp Gin 

55 60 

Gly He He Asn His Leu Asp Tyr He Gin Gly' Met Gly phe Thr Ala 

/u 75 80 

lie Trp lie ser Pro He Thr Glu Gin Leu Pro Gin Asp Thr ser Asp 
85 90 95 

Gly Glu Ala Tyr His Gly Tyr Trp Gin Gin Lys He Tyr Tyr val Asn 
• LUU 105 HO 
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ser Asn Phe Gly Thr Ala Asp Asp Leu Lys ser Leu Ser Asp Ala Leu 
115 120 125 

His Ala Arg Gly Met Tyr Leu Met val Asp val Val pro Asn His Met 
130 135 140 

Gly Tyr Ala Gly Asn Gly Asn Asp val Asp Tyr Ser Val Phe Asp Pro 
145 150 155 160 

Phe Asp ser ser ser Tyr Phe His Pro Tyr cys Leu He Thr Asp Trp 
165 170 175 

Asp Asn Leu Thr Met val Gin Asp Cys Trp Glu Gly Asp Thr He val 
180 185 190 

Ser Leu Pro Asp Leu Asn Thr Thr Glu Thr Ala val Arg Thr He Trp 
195 200 205 

Tyr Asp Trp val Ala Asp Leu val ser Asn Tyr Ser val Asp Gly Leu 
210 215 220 

Arg He Asp ser val Glu Glu val Glu Pro Asp Phe Phe Pro Gly Tyr 
225 230 235 240 

Gin Glu Ala Ala Gly val Tyr Cys Val Gly Glu val Asp Asn Gly Asn 
245 250 255 

Pro Ala Leu Asp cys Pro Tyr Gin Lys Tyr Leu Asp Gly val Leu Asn 
260 265 270 

Tyr Pro lie Tyr Trp Gin Leu Leu Tyr Ala Phe Glu ser ser ser Gly 
275 280 285 

Ser lie ser Asn Leu Tyr Asn Met lie Lys Ser Val Ala ser Asp cys 
^ yu 295 300 

ser Asp pro Thr Leu Leu Gly Asn Phe lie Glu Asn His Asp Asn Pro 

310 315 320 

Arg Phe Ala ser Tyr Thr ser Asp Tyr Ser Gin Ala Lys Asn val Leu 
325 330 335 

ser Tyr He Phe Leu ser Asp Gly lie Pro He val Tyr Ala Gly Glu 
340 345 350 

Glu Gin His Tyr Ser Gly Gly Asp Val Pro Tyr Asn Arg Glu Ala Thr 
355 360 365 

Trp Leu Ser Gly Tyr Asp Thr ser Ala Glu Leu Tyr Thr Trp lie Ala 
370 375 380 
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Thr Thr Asn Ala He Arg Lys Leu Ala He ser Ala Asp ser Asp Tyr 
385 39 0 395 400 

lie Thr Tyr Lys Asn Asp Pro lie Tyr Thr Asp ser Asn Thr He Ala 
405 410 415 

Met Arg Lys Gly Thr Ser Gly ser Gin He He Thr val Leu Ser Asn 
420 425 430 

Lys Gly ser ser Gly Ser Ser Tyr Thr Leu Thr Leu ser Gly Ser Gly 
^J-> 440 445 

Tyr Thr ser Gly Thr Lys Leu He Glu Ala Tyr Thr cys Thr ser Val 
450 455 460 

Thr val Asp ser Asn Gly Asp He Pro val Pro Met Ala ser Gly Leu 
465 470 475 y 480 

Pro Arg val Leu Leu Pro Ala ser Val Val Asp ser ser ser Leu Cvs 
485 490 495 ' 

Gly Gly ser Gly Asn Thr Thr Thr Thr Thr Thr Ala Ala Thr ser Thr 
bUU 505 510 

ser Lys Ala Thr Thr ser ser ser ser Ser ser Ala Ala Ala Thr Thr 
-> 15 520 525 

ser ser ser cys Thr Ala Thr ser Thr Thr Leu Pro He Thr Phe Glu 
•>3U 535 540 

Glu Leu val Thr Thr Thr Tyr Gly Glu Glu Val Tyr Leu ser Gly ser 
33 550 555 560 

He Ser Gin Leu Gly Glu Trp His Thr ser Asp Ala val Lys Leu ser 
565 570 y 575 

Ala Asp Asp Tyr Thr ser ser Asn Pro Glu Trp ser val Thr Val ser 
580 585 590 

Leu Pro val Gly Thr Thr Phe Glu Tyr Lys Phe lie Lys Val Asp Glu 

600 605 

Gly Gly Ser Val Thr Trp Glu ser Asp Pro Asn Arg Glu Tyr Thr val 
bJ - u 615 620 

Pro Glu cys Gly ser Gly ser Gly Glu Thr Val val Asp Thr Trp An 
b " 630 635 64 
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